Mesenchymal stromal cells as multifunctional cellular therapeutics - a potential role for extracellular vesicles.
Mesenchymal stromal cells (MSCs), multipotent cells present in tissues throughout the body, can reconstitute adipogenic, osteogenic and chondrogenic tissues, but are also of great interest as mediators of immune modulation and suppression. MSCs are able to improve transplant engraftment, treat graft versus host disease and suppress T cell responses and therefore have great potential as therapeutic agents. Their immune modulatory capacity is mediated through both cell-to-cell contact and cytokine secretion, but it is becoming clear that extracellular vesicles (EV) produced by MSC also possess immunomodulatory properties. These vesicles are easy to prepare and store, do not carry nuclear material and cannot form tumours, and therefore also represent a highly desirable therapeutic agent. This review outlines the formation and characterisation of extracellular vesicles, the reported function of MSC-EVs in vitro and in vivo, and addresses some of the emerging issues with nomenclature, EV therapeutic dose and tissue source. The development of GMP-grade production protocols and effective characterisation of MSC extracellular vesicles is essential to their successful use as immune modulating therapeutic agents, and this review outlines the current status of the research in this area.